Triggered liposomal release through a synthetic phosphatidylcholine analogue bearing a photocleavable moiety embedded within the sn-2 acyl chain.
Liposomes represent promising carriers for drug delivery applications. To maximize this potential, there has been significant interest in developing liposomal systems encapsulating molecular cargo that are highly stable until their contents are released remotely in a controlled manner. Herein, we describe the design, synthesis, and analysis of a photocleavable analogue of the ubiquitous lipid phosphoatidylcholine (PC) for the development of highly stable and controllable photodisruptable membranes. Our strategy was to develop a lipid that closely mimics the structure of PC to optimize favorable properties including biocompatibility and stability of subsequent liposomes when mixed with lipids possessing a broad range of physicochemical properties. Thus, NB-PC was designed, which contains a photocleavable 2-nitrobenzyl group embedded within the acyl chain at the sn-2 position. Following the synthesis of NB-PC, liposome disruption efficacy was evaluated through photolysis studies involving the detection of nile red release. Studies performed using a range of liposomes with different percentages of NB-PC, PC, phosphatidylethanolamine (PE), cholesterol, and polyethylene glycol-PE (PEG-PE) demonstrated minimal background release in controls, release efficacies that correlate directly with the amount of NB-PC incorporation, and that release is only minimally impacted by the inclusion of the lipids PE and cholesterol that possess disparate properties. These results demonstrate that the NB-PC system is a highly stable, flexible, and tunable system for photoinitiated release from liposomal systems.